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Description 



[CONTROL CIRCUIT FOR FREQUENCY 
CONVERTER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92120626, filed July 29, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] jhis invention generally relates to an auto control circuit 
for a frequency converter, and more particularly to an 
auto control circuit for operating an equipment in an ab- 
normal voltage for a predetermined time period. 

[0004] Description of Related Art 

[0005] | n the modern industrial era, the operation of the produc- 
tion line is a significant indication of the economic 
strength of a country. Hence, whether the smooth opera- 
tion of equipments in the factories is an important issue. 
The core of the equipment in the factories is the driven 



motor. The frequency converter is widely used in the mo- 
tors. Hence, the characteristics of the control circuit of the 
frequency converter are very important. 

[0006] FIG. 1 illustrates a traditional control circuit of a frequency 
converter. Referring to FIG. 1, the traditional frequency 
converter includes a switch circuit 11, a starter circuit 12 
and a starter relay 13. The switch circuit 11 can be turned 
on an off via starter circuit 12. The switch circuit 11 is 
connected to the starter relay 13 and the starter relay 13 
controls the frequency converter 14 of the equipment 15. 

[0007] when the voltage of the power supply to the traditional 
frequency converter is below a predetermined voltage 
level, the starter relay 13 will be turned off according to 
the IEEE446 standard. Hence, there is no output from the 
frequency converter 25 so that the equipment 15 stops 
working. 

[0008] FIG. 2 is the characteristic curve during the operation of 
the frequency converter. Referring to FIG. 2, at time Tl, 
the voltage level of the power supply starts to decrease. 
According to the IEEE446 standard, when the voltage level 
of the power supply is below 85% of the working voltage, 
the frequency converter stops output and thereby stop- 
ping the operation of the equipment. At time T6, the 



equipment completely stops. If the equipment stops due 
to the transient voltage drop, it would affect the produc- 
tion throughput. 
Summary of Invention 

[0009] The present invention is directed to a control circuit such 
that the circuit remains on for a predetermined time pe- 
riod when the voltage level of the power supply is below a 
predetermined voltage level so that the operation of the 
equipment is continued. After the lapse of the predeter- 
mined time period, if the voltage level is still below the 
predetermined voltage level, the circuit stops output to 
protect the equipment. 

[0010] According to an embodiment of the present invention, the 
control circuit comprises a starter circuit, a switch circuit, 
a starter relay, a timer relay and a timer switch. The 
starter circuit is adapted for determining whether or not 
to turn on/off the control circuit. The starter circuit is 
adapted for determining whether or not to turn on/off the 
switch circuit. The starter relay is adapted controlling the 
frequency converter, wherein when a voltage level of a 
power supply to the control circuit is below a first prede- 
termined voltage level, the starter relay is turned off, and 
when the voltage level of the power supply for the control 



circuit is above a second predetermined voltage level, the 
starter relay being turned on. When the voltage level of 
the power supply to the control circuit is below the first 
predetermined voltage level, the timer relay remain on for 
a predetermined time period. The timer relay is adapted 
for determining whether or not to turn on/off the timer 
switch. The timer switch and the switch circuit are con- 
nected in parallel as a first parallel circuit, the starter relay 
and timer relay are connected in parallel as a second par- 
allel circuit, the first parallel circuit and the second circuit 
are connected in serial, and the starter circuit is coupled 
to the switch circuit. 
[0011] | n an embodiment of the present invention, the control 
circuit further comprises a stop-reset switch for deter- 
mining whether or not to turn on the timer relay. The 
stop-reset switch and the timer relay are connected in 
parallel. 

[0012] According to an embodiment of the present invention, al- 
though the starter relay will be off when there is a tran- 
sient voltage drops to a level below a predetermined volt- 
age, the timer relay will remain on for a predetermined 
time period. And, when the voltage level returns back to 
the normal level, the starter relay will be automatically 



turned on again. 
[0013] The above is a brief description of some deficiencies in 
the prior art and advantages of the present invention. 
Other features, advantages and embodiments of the in- 
vention will be apparent to those skilled in the art from 
the following description, accompanying drawings and 
appended claims. 
Brief Description of Drawings 

[0014] FIG. 1 is a traditional control circuit of a frequency con- 
verter. 

[0015] FIG. 2 is a characteristic curve duringan operation of the 
frequency converter. 

[0016] FIG. 3 is a block diagram of a control circuit of a fre- 
quency converter in accordance with a first embodiment 
of the present invention. 

[0017] FIG. 4 is a block diagram of a control circuit of a fre- 
quency converter in accordance with a second embodi- 
ment of the present invention. 

[0018] FIG. 5 shows a control relationship between a switch cir- 
cuit and a starter circuit according to an embodiment of 
the present invention. 
Detailed Description 



[0019] FIG. 3 is a block diagram of a control circuit of a fre- 
quency converter in accordance with a first embodiment 
of the present invention. The control circuit for the fre- 
quency converter includes a switch circuit 21, a timer 
switch 22, a starter circuit 23, a starter relay 24, a timer 
relay 25, a frequency converter 26, and the equipment 27. 
The starter circuit 23 is coupled to the switch circuit 21 
and is adapted for determining whether or not to turn on 
the switch circuit 21. The timer switch 22 and the switch 
circuit 21 are connected in parallel forming a first parallel 
circuit, and the starter relay 24 and the timer relay 25 are 
connected in parallel forming a second parallel circuit. 
The first and second parallel circuit are connected in se- 
rial. The starter relay 24 is connected to the frequency 
converter 26. The frequency converter 26 is connected to 
the equipment 27. The starter relay 24 controls the output 
of the frequency converter 26 so that the equipment 27 
can be operated. 

[0020] | n this embodiment, according to the IEEE446 standard, 

when the voltage level of the power supply is below a pre- 
determined voltage level (in FIG. 3 it is 85%; hereinafter 
"the first predetermined voltage level"), the starter relay 
24 is turned off so that the frequency converter stops 



outputting as a result the equipment begins to stop oper- 
ating. At the same time, the timer relay 25 remains on for 
a predetermined time period. If the voltage level of the 
power supply, according to the IEEE446 standard, rises to 
above the predetermined voltage level (in FIG. 3 it is 70%; 
hereinafter "the second predetermined voltage level") dur- 
ing the predetermined period, the starter relay 24 is 
turned back on. According to the IEEE446 standard, when 
the voltage level of the power supply rises to above the 
first predetermined voltage level, the frequency converter 
26 starts to output to operate the equipment 27. If the 
voltage level of the power supply to the control circuit do 
not rise to above the second predetermined voltage level 
during the predetermined period, the timer relay 25 is 
turned off in a low revolution speed to protect the equip- 
ment 27 from damage. 
[0021] FIG. 2 is a characteristic curve duringan operation of the 
frequency converter. Referring to FIG. 2, at time Tl, the 
voltage level of the power supply begins to decrease. Ac- 
cording to the IEEE446 standard, when the voltage level of 
the power supply is below 85% of the working voltage, the 
frequency converter stops output. Hence, the equipment 
begins to stop operating. If in a predetermined period 



(T2~T4), the voltage level of the power supply rises to 70% 
(T3), according to the IEEE446 standard, the starter relay 
will be turned on again. When the voltage level of the 
power supply rises to 85%, according to the IEEE446 stan- 
dard, the frequency converter will be turned on again and 
the revolutions of the equipment will become normal. 
[0022] FIG. 4 is a block diagram of a control circuit of a fre- 
quency converter in accordance with a second embodi- 
ment of the present invention. Unlike the first embodi- 
ment, this embodiment further includes a stop-reset 
switch 28 and the stop-reset switch 28 is connected in 
parallel to the timer relay 25 and is adapted for determin- 
ing whether or not to turn on the timer relay 25. That is, 
when the equipment 27 begins to stop operating, the 
stop-reset switch 28 can be turned off to turn off the 
timer relay 25. Therefore, even if the voltage level of the 
power supply is reduced to below the first predetermined 
voltage level and then rises again, the control circuit of 
the frequency converter will not be turned on automati- 
cally. 

[0023] FIG. 5 shows a control relationship between the switch 

circuit and the starter circuit according to an embodiment 
of the present invention. When remote operation circuit 



35 is turned on, it will turn on the relay 36. The relay 36 
will then turn on the switches 33 and 34. The switches 33 
and 34 are alternate switches; i.e., if either one of the two 
switches is on, the other is off. 
[0024] The above description provides a full and complete de- 
scription of the preferred embodiments of the present in- 
vention. Various modifications, alternate construction, and 
equivalent may be made by those skilled in the art without 
changing the scope or spirit of the invention. Accordingly, 
the above description and illustrations should not be con- 
strued as limiting the scope of the invention which is de- 
fined by the following claims. 



